. Helios hard red spring wheat. Can. J. Plant Sci. 87: 515-520. Helios hard red spring wheat (Triticum aestivum L.) has expressed high grain yield and medium time to maturity. The straw length and strength, volume weight, and seed size were intermediate to the check cultivars. It expressed resistance to prevalent races of stem rust and loose smut, intermediate resistance to common bunt and Fusarium head blight, and moderate susceptibility to leaf rust and leaf spots. It expressed resistance to pre-harvest sprouting and high Hagberg falling number. The end-use suitability of Helios was similar to that of the controls and, therefore, it is eligible for all grades of the Canada Western Red Spring (CWRS) wheat class.
Pedigree and Breeding Method
Helios derives from the cross BW674/AC Cadillac//AC Barrie made in 1996 at SPARC, AAFC, Swift Current, SK. BW674 was developed by P. Hucl, University of Saskatchewan from the cross Israel 676/Neepawa// Columbus (DePauw et al. 1995) . BW674 has a semi-dwarf stature with higher grain yield than the check cultivars. AC Cadillac and AC Barrie have high grain yield and protein concentration (McCaig et al. 1996; DePauw et al. 1998) . A modified pedigree breeding method was employed in the development of Helios. In 1997 the F 2 seed was inoculated with common bunt [Tilletia laevis Kühn in Rabenh., and T. caries (DC.) Tul. & C. Tul.] races L1, L16, T1, T6, T13 and T19 (Hoffmann and Metzger 1976) . About 10 000 F 2 seeds were planted 13 cm apart within a row and with 25 cm between rows in a leaf rust (Puccinia triticina Eriks.) and stem rust (P. graminis Pers.:Pers. f.sp. tritici Eriks. & E. Henn.) epiphytotic nursery. The leaf rust races used in this nursery were representative of those found the previous year (McCallum and Seto-Goh 2003) . Stem rust races used were: QTHST (C25), RHTSK (C20), RKQSR (C63), RTHJT (C57), TMRTK (C10), and TPMKR (C53) (Roelfs and Martens 1988; `Fetch 2003) . A total of 427 F 2 plants, which expressed resistance to the rusts and bunt, were selected and 104 were discarded based on high levels of kernel diseases and inappropriate kernel shape for the Canada Western Red Spring (CWRS) wheat market class. The 323 F 3 progeny were grown as head rows to inbreed and multiply seed in a contra season nursery near Lincoln, New Zealand. Rows selected on the basis of time to maturity, plant height and straw strength were harvested as individual rows. In the F 4 generation, 141 lines were grown in four-row plots in a two-replicate trial near Swift Current and in unreplicated trials at Regina and Indian Head, and selected for agronomic performance. Grain protein concentration was assessed on a sample from each location using near infrared reflectance spectroscopy (Williams 1979) . End-use suitability, test weight, seed size and kernel attributes suitable for the CWRS market class were assessed on the grain samples. Forty-five F 5 families, at five selections per family were grown as head rows to inbreed and multiply seed in a contra season nursery near Lincoln, New Zealand. Families were selected on the basis of grain quality and kernel attributes. Rows within acceptable families were selected on the same basis as the F 3 generation. In the F 6 generation, 100 F 4 :F 6 lines were evaluated in agronomic and end-use suitability trials similar to those of the F 4 generation. Twenty-seven F 7 families, 19 at five selections per family and eight at four selections per family, were grown as head rows to inbreed and multiply seed in a winter nursery near Irwell, New Zealand. Families and rows within families were selected on the same basis as the F 5 . In the F 8 generation, 60 F 6 :F 8 lines were evaluated in trials similar to those of the F 4 and F 6 generation. In the F 4 , F 6 , and F 8 generations, reaction to leaf and stem rust was used as a selection criterion by assessing response to the rusts in an epiphytotic nursery near Glenlea, Manitoba. Selected F 8 lines were screened for reaction to a mixture of races T2, T9, T10, and T39 of loose smut [Ustilago tritici (Pers.) Rostr.] (Nielsen 1987) , and races L1, L16, T1, T6, T13 and T19 of common bunt. The above procedure resulted in an experimental line 9610-AN02E being identified, which met all of the selection criteria at each generation of selection. The designations are as follows: "9610" refers to the cross name, "AN" refers to the alpha character assigned sequentially to the 323 F 2 -derived F 3 lines, "02" refers to the sequential selection number assigned to the F 4 -derived F 5 line within the family "AN", and "E" refers to the alpha character assigned sequentially to the F 6 -derived F 7 line within the family "AN02".
The Fox and McCallum (2006) . The PROC MIXED procedure was used to analyze the data annually and to perform a combined analysis over years using a mixed model with environments and replications considered random and genotypes considered fixed (SAS Institute, Inc. 1999) .
PT211 was assessed also for reaction to several diseases from 2002 to 2004. Leaf and stem rust seedling infection types were assessed using stem rust races: QTHST (C25), RHTSK (C20), RKQSR (C63), RTHJT (C57), TMRTK (C10), and TPMKR (C53) (Roelfs and Martens 1988; Fetch 2003) , and leaf rust races: MBDS (12-3), MBRJ (128-1), MGBJ (74-2), and TJBJ (77-2) (McCallum and Seto-Goh 2003) . Field evaluations of leaf and stem rust reactions, using leaf rust races representative of those found the previous year and the same stem rust races as for the seedling tests, were measured annually in epiphytotic nurseries near Glenlea, MB. Reaction to Fusarium head blight (FHB) caused by Fusarium graminearum Schwabe (teleomorph Gibberella zeae (Schwein. Petch) was assessed in artificially inoculated field tests conducted annually near Glenlea and Carman, MB (Gilbert and Woods 2006) . Fusarium head blight failed to develop in 2004 in the nursery near Glenlea. To determine response to loose smut, a mixture of the prevalent races T2, T9, T10 and T39 was injected into florets at anthesis of plants grown in the field (Fox and McCallum 2006) . To determine response to common bunt, a mixture of prevalent races L1, L16, T1, T6, T13 and T19 was used to inoculate the seed planted in mid-April of each year near Lethbridge, Alberta (Fox and McCallum 2006 (Fernandez et al.1996) .
End-use suitability was determined on a composite sample made up of unequal quantities of grain from sites with grain samples representative of the top hard red spring wheat grades. All end-use suitability analyses were performed by personnel at the Grain Research Laboratory, Canadian Grain Commission, Winnipeg, MB, following protocols of the American Association of Cereal Chemists. Determination of kernel attributes and eligibility to meet grades of CWRS market class was done by personnel of the Inspection Division, Canadian Grain Commission. In 2004 and 2005, pre-harvest sprouting response was measured on intact spikes using the protocol described by DePauw and McCaig (1991) .
Performance
Based on 37 replicated tests over 3 yr (2002 to 2004) , Helios yielded more grain (P ≤ 0.05) than all of the checks except AC Barrie and AC Intrepid (Table 1 ). In the Peace River Region, it yielded 14.8% more than AC Splendor, 7.1% more than CDC Teal and 6.6% more than Katepwa. In the Parkland Region, it yielded 8.4% more than AC Splendor, 4.8% more than CDC Teal, 9.6% more than Katepwa. Averaged over regions, it yielded 9.9% more than AC Splendor, 5.5% more than CDC Teal, 8.6% more than Katepwa.
Helios matured on average 1.1 d earlier than AC Barrie, at a similar time to AC Intrepid, CDC Teal and Katepwa, and 1.1 d later than AC Splendor ( Table 2) Other Characteristics SPIKES: Oblong to tapering, mid-dense, mid-long, inclined to nodding, and apically awnleted; glumes are mid-wide, glabrous, and white; glume shoulders are primarily square, although some tending to oblique, rounded, and elevated, narrow to mid-wide; glume beak is short. KERNEL: Colour is red; medium size, mid-wide, mid-long, and ovate to oval; cheeks angular to rounded; brush midsize with mid-long to long hairs; embryo large and round. PREHARVEST SPROUTING: Helios exhibited higher Hagberg falling number values than all check cultivars in 3 yr of enduse suitability testing (Table 4) . High Hagberg falling numbers are indicative of undamaged kernels and may indicate some resistance to wet weather conditions prior to harvest. However, the Hagberg falling number is influenced by the attributes of the protein -starch matrix in the absence of elevated alpha amylase (Mathewson and Pomeranz 1978) . In 2 yr of length of dormancy period testing, Helios exhibited lower indices (P ≤ 0.05) of sprouting of intact spikes than CDC Go and Somerset (Table 5) . 41.6 1.8 z T1HS = percentage of spikes with visible sprouts from heads collected at about 16% moisture on a wet weight basis (Time 1). T2HS = percentage of spikes with visible sprouts collected 10 days after Time 1 (Time 2). T1KS = percentage of kernels sprouted at Time 1. T2KS = percentage of kernels sprouted at Time 2. FNO = mean Hagberg falling number (sec.) of three harvest samples at monthly intervals after achieving 16% moisture. TWT = mean test weight of three harvest samples at monthly intervals after achieving 16% moisture. y Least significant difference, P ≤ 0.05.
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